"Thrombin" receptor-directed ligand accounts for activation by thrombin of platelet phospholipase C and accumulation of 3-phosphorylated phosphoinositides.
Using three experimental approaches, we have addressed the questions of whether the presence of saturably bound thrombin plays a role in potentiating the activation of platelet phospholipase C (PLC) and/or accumulation of the 3-phosphorylated phosphoinositides (3-PPI), i.e. phosphatidylinositol 3,4-bisphosphate and phosphatidylinositol 3,4,5-trisphosphate, and whether the generation of tethered ligand (Vu, T-K.H., Hung, D. T., Wheaton, V. I., and Coughlin, S. R. (1991) Cell 64, 1057-1068) by thrombin can account fully for thrombin's proteolytic effects in activating platelets, as gauged by the above parameters. We have 1) measured PLC activation or 3-PPI after we have exposed platelets to thrombin for various periods and either blocked thrombin's proteolytic activity without interrupting its binding or blocked both binding and proteolytic activity of thrombin; 2) attempted to potentiate 3-PPI accumulation, using combinations of protein kinase C stimulation, Ca2+ elevation, and saturating but proteolytically inactive thrombins; and 3) compared the activation of platelets by thrombin with activation by the "thrombin" receptor-directed peptide, SFLLRNPNDKYEPF (SFLL; a portion of the tethered ligand created by thrombin's proteolytic activity), and examined the effect of thrombin on this latter activation. We conclude that the initial and sustained effects of thrombin in stimulating PLC and the accumulation of 3-PPI are completely attributable to thrombin's proteolytic activity. Further, thrombin's effects in promoting these responses can be accounted for by the actions of SFLL peptide, and by implication, formation of tethered ligand.